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(54) Multiband PLL frequency synthesizer 

(57) A multiband PLL frequency synthesizer is dis- 
closed which includes: a reference signal generation 
circuit for generating a reference signal of which fre- 
quency is controlied; a phase comparator for generating 
a phase difference signal; a low-pass filter circuit for 
low-pass-filtering the phase difference signal with one 
of a plurality of cutoff frequencies selected; a VCD for 
generating and outputting a LO signal according to an 
output of the low-pass filter; a frequency dividing drcuit 
having an integer frequency dividing mode and a frac- 
tion frequency dividing mode to supply the frequency- 

FIG. 



divided signal to the phase comparator; and a control 
circuit for supplying the reference frequency control sig- 
nal to the reference signal generation circuit, a filter con- 
trol signal to the low-pass fiter circuit, and frequency 
divkling control signal (data) to the frequency dividing 
drcuit in accordance with a frequency command signal. 
The cutoff frequencies and the frequency dividing mode 
are selected to control the loop condition in accordance 
with the frequency command signal. 
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Description 

BAQKQRQUNP QF THE INVENTION 

5 1 . Field of the Invention 

This invention relates to a multiband PLL frequency synthesizer for generating a frequency signal over a plurality 
of bands. 

10 2. Description of the Prior Art 

A multiband PLL frequency synthesizer for generating a frequency signal over a plurality of bands is known. 
Fig. 7 is a block diagram of a prior art multiband PLL (phase-locked loop) frequency synthesizer. This prior art multi- 
band PLL frequency synthesizer Includes three PLL frequency synthesizing circuits 313, 314, and 315. The PLL fre- 
15 quency synthesizing circuits 313, 314. and 315 generate frequency signals at different bands respectively Rg. 8 is an 
illustration of the prior art showing an example of using the prior art multiband PLL frequency synthesizer shown in Fig. 
7. In Fig. 8. the PLL frequency synthesizing circuits 313. 314, and 315 generate frequency signals at bands f 1 to f2. f3 
to f4. and f5 to f6 respectively. A switch 316 outputs one of the frequency signals from the PLL frequency synthesizing 
circuits 313. 314. and 315. 
20 In this circuit, there are many parts used because three similar circuits are used. 

SUMMARY OF THE INVENTION 

The aim of the present invention is to provide a supertor multiband PLL frequency synthesizer. 

25 According to tiie present invention there is provided a first PLL frequency synthesizer which includes: a reference 
signal generation circuit for generating a reference signal of which frequency is controlled in accordance with a refer- 
ence frequency control signal; a phase comparing circuit for phase-comparing a frequency-divided signal with the fre- 
quency reference signal to output a phase difference signal; a low-pass filter circuit for low-pass-fiitering the phase 
difference signal with one of a plurality of cut-off frequencies selected in response to ttie filter control signal; a voltage 

30 controlled oscillation drcuit for generating and outputting an oscillation signal in accordance with an output of the low- 
pass filter circuit; a frequency dividing circuit for frequency-divkiing the oscillation signal and supplying tiie frequency- 
divkied signal to the phase comparing circuit; and a control circuit for generating the reference frequency control signal 
and the filter control signal in accordance with a frequency command signal. 

In the first PLL frequency synthesizer, the frequency divining circuit frequency-divides the oscillation signal in first 

35 and second modes in accordance with a frequency divkJing control signal, the frequency divkling circuit frequency- 
dividing the oscillation signal by an integer in the first mode and frequency-divkJing the oscillation signal in the second 
mode such that the osciDation signal is divkJed by a fraction using control data, the control circuit further generating the 
frequency dividing control signal, the integer, and control data in accordance with the frequency command signal. In this 
case, ttie frequency divkling circuit includes a frequency divider supplied with the integer and a dividing control circuit 

40 for controlling ttie frequency divkler in the second nxxle such that ttie integer is periodk:ally varied in accordance witti 
the frequency dividing control signal. 

In ttie i'ffsX PLL frequency synthesizer, the kiw-pass filter circuit comprises a loop filter for charging and discharging 
a constant current for a phase difference interval represented by the phase difference signal and a switch controlled in 
response the filter control signal , one terminal of ttie switch being supplied with ttie phase difference signal, and a filter 

45 circuit including a first capacitor of which one terminal is connected the other terminal of the switch, the other terminal 
of the first capacitor t>eing connected to tiie ground, and a series circuit including a resistor and a second capacitor, one 
end of the series circuit being connected to tfie other terminal of the switch and ttie ottier end of the series circuit being 
connected to the ground. 

In the first PLL frequency synttiesizer. ttie voltage controlled oscillation circuit includes a plurality of oscillation cir- 
50 cults, ttie oscillation signal is outputted by one of a plurality of the oscillation circuits in accordance with an oscillation 
conttd signal, the control circuit further generating the oscillation control signal in accordance witii the frequency com- 
mand signal. 

According to ttie present invention ttiere is provkled a second PLL frequency synttiesizer which includes: a refer- 
ence signal generation circuit for generating a reference signal of which frequency Is controlled In accordance witti a 
55 reference frequency control signal; a phase comparing circuit for phase-comparing a frequency-divided signal with the 
frequency reference signal to output a phase difference signal; a low-pass fitter circuit for fow-pass-filtering the phase 
difference signal; a voltage controlled oscillation circuit for generating and outputting an osdilation signal in accordance 
witti an output of the fow-pass filter circuit; a frequency divkiing circuit for frequency-divkling the oscillation signal in first 
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and second modes in accordance with a frequency dividing control signal, the frequency dividing circuit frequency- 
divicfing the oscillation signal by an integer in the first mode and frequency-dividing the oscillation signal in the second 
mode such that the oscillation signal id divided by a fraction, and supplying the frequency-divided signal to the phase 
comparing circuit; and a control circuit for generating the reference frequency control signal and the frequency dividing 

5 control signal in accadance with a frequency command signal. 

In the second PLL frequency synthesizer, the frequency dividing circuit includes a frequency divider supplied with 
the integer and a dividing control circuit for controlling the frequency divider in the second mode such that the integer 
is periodically varied in accordance with the frequency dividing control signal. 

In the second PLL frequency synthesizer, the low-pass-filt^-ing circuit low-pass-filters the phase difference signal 

10 with one of a plurality of cut-off frequencies selected in response to a filter control signal and the control circuit further 
generates the filter control signal In accordance with the frequency command signal. In this case, the low-pass filter cir- 
cuit includes a loop filter for charging and discharging a constant current for a phase difference interval represented by 
the phase difference signal and a switch controlled in response the fflter control signal, one terminal of the switch being 
supplied with the phase difference signal, and a filter circuit including a first capacitor of which one terminal is connected 

15 the other terminal of the switch, the other terminal of the first capacitor being connected to the ground, and a series cir- 
cuit including a resistor and a second capacitor, one end of the series drcuit being connected to the other terminal of 
the switch and the other end of the series circuit being connected to the ground. 

In the second PLL frequency synthesizer, the voltage controlled oscillation circuit includes a plurality of osdilation 
circuits, the oscillation signal is outputted by one of a plurality of the oscillation circuits selected in accordance with an 

20 oscillation control signal, the control circuit further generating the oscillation control signal in accordance with the fre- 
quency command signal. 

BRIEF PESCPIPTIQN PF T HE gRAWINQS 

25 The object and features of the present invention wilt l^ecome more readily apparent from the following detailed 
desaiption taken in conjunction with the accompanying drawings in which: 

Fig. 1 is a block diagram of a multiband PLL frequency synthesizer of a first embodiment; 
Fig. 2 is a block diagram of a frequency dividing circuit shown in Fig. 1 ; 
50 Fig. 3 is a time chart of the first embodiment showing an operation of the frequency dividing circuit shown in Fig. 1 ; 
Fig. 4 is a block diagram of a multiband PLL frequency synthesizer of a second embodiment: 
Rg. 5 is a block diagram of a voltage controlled oscillation circuit shown in Fig. 4; 

Fig. 6 is an illustration of the second embodiment showing an example of using the multiband PLL frequency syn- 
thesizer of the second embodiment: 
35 Fig. 7 is a block diagram of a prior art multiband PLL frequency synthesizer; and 

Rg. 8 is an illustration of the prior art showing an ecample of using the prior art multiband PLL frequency synthe- 
sizer shown in Rg. 7, 

The same or con-esponding elements or parts are designated with like references throughout the drawings. 

40 

PFTAILED DggQRIPTIQN QF THg INVENTION 

Hereinbetow will be desait>ed a first embodiment of this invention. 

Fig. 1 is a block diagram of a multSsand PLL frequency synthesizer of a first embodiment. 

45 The multibarxd PLL frequency synthesizer of the first embodiment includes a frequency reference signal generation 
circuit 1 for generating a frequency reference signal (ck>ck signal) 1 c of which frequency is controlled in accordance with 
a reference frequency contixH signal 13a. a phase comparator 2 for phase-comparing a frequency-divkJed signal 10a 
with the frequency reference signal 1c to output a phase difference signal 2a, a low-pass filter 3 for low-pass-filtering 
the phase difference signal 2a with one of a plurality of cut-off frequencies selected in response to a filter control signal 

so 13b. a voltage controlled oscillator 4 for generating arxl outputting an oscillation signal in accordance with an output of 
the low-pass filter 3. a frequency dividing circuit 10 for frequency-divkling the oscillation signal and supplying the fre- 
quency-divided signal 10a to the phase comparator 2. and a control circuit 13 for generating the reference frequency 
control signal 13a and the filter control signal 13b in accordance with a frequency command signal 16. 

The frequency divining drcuit 10 frequency-divides the oscillation signal in first and second modes in accordance 

55 with a frequency dividing control signal 13c. The frequency dividing circuit 10 frequency<livides the oscillation signal by 
an integer M in the first mode and frequency-divides the oscillation signal in the second mode such that the oscillation 
signal is divided by a fraction. That is, In the first mode, an integer frequency divkJing operation is effected and in the 
second mode, a fraction frequency divkfing operation is effected. The control circuit 13 further generates and supplies 
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the frequency dividing ooiHroi signal 13c, the integer M. and a constant k for the fraction operation as control data in 
accordance with the frequency command signal 16. More specifically, the control circuit 13 generates the reference fre- 
quency control signal 13a. the filter control signal Idb. the frequency dividing control signal 13c including the integer M 
and the constant k in accordance with the frequency command signal 16 using a ROM table included therein. 

5 The low-pass filter 3 includes a loop filter 12 for charging and discharging a constant current for a interval corre- 
sponding to a phase difference inten^al represented by the phase difference signal 2a and a switch 9 controlled in 
response the filter control signal 13b and a filter circuit 8. One terminal 9a of the switch 9 is supplied with the phase 
difference signal 2a. The filter circuit 8 includes a first capacitor 5 of which one terminal 5a is connected the other ter- 
minal 9b of the switch 9 of which the other terminal 5a is connected to the ground, and a series circuit 8a including 

10 a resistor 7 and a second capacitor 6. One end of the series circuit 8a is connected to the other terminal 9b of the switch 
9 and the other end of the series circuit 8a is connected to the ground. 

Fig. 2 Is a block diagram of a frequency divkling circuit 10 shown in Rg. 1 . 

The frequency divkUng circuil 10 includes a frequency divider 15 supplied with the integer M and a dividing control 
circuit 1 1 for controlling the frequency divider 15 in the second mode such that the integer M is periodically varied in 
15 accordance with the constant k in the frequency dividing control signal 13c. 
An operation of the first eni^odiment will be described. 

The reference signal generatton circuit 1 generates the frequency reference signal (clock signal) 1 c. The frequency 
of the frequency reference signal is controlled in accordance with the reference frequency control signal 13a. 

The phase comparator 2 compares a phase of the frequency-divWed signal 10a with a phase of the frequency ref- 
20 erence signal 13a and supplies the phase difference signal 2a to the low-pass filter 3. 

The low-pass filter 3 effects low-pass-filtering the phase difference signal 2a. The cut-off frequency is selected from 
a plurality of the cut-off frequencies in response to the filter control signal 1 3b. More specifically, the loop filter 1 2 of the 
low-pass filter 3 charges and discharges a constant cun-ent for the interval corresponding to the phase difference inter- 
val represented by the phase difference signal 2a. so that a cutoff frequency, that is. a cutoff angular frequency 6> pi is 
25 provided. When the switch 9 is made ck»se in response the titer control signal 13b. the fOter circuit 8 is added to the 
irput of the loop fitter 12, so that the filter circuit 8 acts as a part of the loop filter 12. It is assumed that the cuterff fre- 
quency of the filter circuit 8 is lower than that of the kxDp filter 12. that is. the passband of the filter circuit 8 is narrower 
than that of the loop filter 12. Then, when the switch 9 is made dose, the cutoff angular frequency o „ of the PLL loop 
Is tower than that when the switch is open, so that the passband of the filter circuit 3 can be varied in accordance with 
30 the filter control signal 1 3b. 

The voltage controlled oscUlator 4 generates and outputs the oscillation signal in accordance with an output of the 
low-pass fitter 3 and outputs a local oscillation signal as the output of the nnultiband PLL frequency synthesizer of the 
first embodiment. 

The frequency dividing circuit 10 effects frequency-dividing the dscillation signal and supplies the frequency- 
's divided signal 1 0a to the phase comparator 2. so that the PLL feedback loop is provkf ed. 

In the frequency dividing circutt 10. in the first mode, it effects the integer frequency dividing operation and in the 
second mode, rt effects the fraction frequency dividing operation such that the oscillation signal is divided by a fraction. 

More specifically, the frequency dividing circuit 10 includes the frequency divider 15 and a dividing control circuit 
1 1 . The dividing control circuit 1 1 includes an accumulator 103 having an adder 101 and a latch 102. 
40 The dividing control circuit 1 1 controls a divisor D for the frequency divkler 15 to provide the fraction frequency 
dividing operation in the second mode such that the divisor D is varied periodically to equivalently provide a fraction of 
the divisor. 

Fig. 3 is a time chart of the first embodiment showing an operation of the frequency dividing circuit 1 0 shown in Rg. 

1. 

45 Assuming that a period 1/fir of the frequency reference signal 1c is one dock CLK, the divisor D varies from the inte- 
ger M to M + 1 every L clocks (interval T). so that an average of the divisor D for the interval T is given by M + 1/L. The 
fraction term 1/L can be treated as WL and k is varied such that k-0. 1,2, • so that tiie divisor D can be set every 
step of 1/L. Then, the average divisor Mave is given by: 

50 MavesM-i-k/L(0sk£L.ki8aninteger) (1) 

This operation is provided by the accumulator 103 having an adder 101 and a latch 102. In Rg. 2, a value in the 
adder 101 inaeases by k every ctock CLK which is the frequency reference signal 1c and when the adder overflows, 
the adder 101 supplies an overt tow signal +1 to the frequency divider, the divisor D becomes M 1 . If the adder does 
55 not supplies the overflow signal +1 . the divisor D maintains the integer M. 

This fraction frequency dividing operation expands the cutoff angular frequency co n of the loop, so that the multi- 
band PLL frequency synthesizer of the first embodiment can operate at a higher speed that tfiat would only have ttie 
integer frequency divkting operatton. 
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Moreover, a oombination of variation in the low-pass filter 3 and the variation in the frequency dividing circuit 10. 
that is. the conft)ination of narrow passband and wide passband in the low-pass filter 3 and the integer frequency divid- 
ing operation and the fraction frequency dividing operation can provide three cutoff angular frequencies <i> n of the loop 
as shown in TABLE 1. 



TABLE 1 



LOWPASS FLT 
FRQ REF FRQ 
FRQDIVOPE 
CUTOFF ANG FRQ 


NARROW 

LOW 

INTEGER 


WIDE 
LOW 
INTEGER 

n1 <ton2<<^ 


WIDE 
HIGH 

FRACTION 

n3 



As shown in table 1. the loop condition can be controlled by controlling only the cutoff frequency and controlled by 
switching the frequency dividing operation and the combination is possible. Moreover, as shown in table 1 , it is possible 
that the oscillation signal is outputted from the voltage controlled osdilator at a plurality of frequency bands which may 
be intemiittently an^anged in the frequency base or may be continued in the frequency base. 

As mentioned, the frequency of the local oscillation signal can be varied over a relatively wider range stable by 
adaptively varies the feedback loop condition, that is. the cutoff angular frequency and the frequency dividing operation, 
i.e.. the integer frequency dividing operation and the fraction frequency dividing operation. 

A second embodiment will be desaibed. 

Fig. 4 is a block diagram of a multiband PLL frequency synthesizer of the second embodiment. 

The multiband PLL frequency synthesizer of the second embodiment is substantially the same as that of the first 
embodiment. The difference is that a voltage controlled oscillation ctrcurt 14 is used instead of the voltage controlled 
oscillata 4. 

Fig. 5 is a block diagram of a voltage controlled osctllation circuit 14 shown in Fig. 4. Fig. 6 is an illustration of the 
second embodiment showing an example of using tiie multiband PLL frequency synthesizer of the second embodiment. 

The voltage controlled oscillation circuit 14 includes a plurality of oscHiation circuits 201 and 202. The local oscilla- 
tion signal is outputted from one of a plurality of tiie osdilation circuits 201 and 202 In accordance with an oscillation 
control signal 1 3d from the control circuit 1 3. That is, the control drcuit 1 3 further generates ttie osdilation control signal 
13d in accordance witii the frequency command signal 16. 

The osdilation drcuit 201 is used to osdllate at a range over two different frequency bands A and B. The osdilation 
circuit 202 is used to oscillate at further different frequency band C, wherein one of osdilation drcuits 201 and 202 is 
operated in response to supplying a power Vcc via a switch 204. An amplifier 203 amplifies the output of either of ttie 
oscillation circuit 201 or 202 to output the local osdilation signal. 

The oscillation drcuit 201 is used to generate the local oscillation signal at either of frequency band A a B and the 
osdilation drcuit 202 generates the local osdilation signal at a frequency band C. Therefore, the frequency of the local 
osdilation signal from the local osciflation drcuit 14 is at either of the frequency band A, B. or C. 

Table 2 shows designing data of ttie multiband PLL frequency synthesizer of the second embodiment 



TABLE 2 





BAND A 


BANOB 


BANDC 


VGO CONT SENSITIVITY KV [MHzA/] 


120 


80 


50 


PH COMP CONV GAIN K ^ [mA/radJ 


1.59 


1.59 


1.59 


AVERAGE DIV 


32000 


35000 


43000 


L00PGAINK[AA^«8] 


5.96 


3.63 


1.85 



As shown in table 2. in the oscillation drcuit 201. the oscillation frequency band is wide, so ttiat VGO controlling 
sensitivity is different, tiiat is. it is 120 at ttie frequency band A and it is 80 at the frequency band B because a linearity 
of a variable capacitance diode (not shown) used in the osdilation circuit 201 is not maintained between the frequency 
bands A and B. 

Moreover, because ttie loop gains K at respective frequency bands are different each ottier, if ttie reference fre- 
quency is constant and the cutoff frequency is not changed. It is difficult to provide the same characteristics at respec- 
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tive frequency bands A. B. and C. 

More spedfically, at frequency band C where the loop gain is lowest, the cutoff angular frequency o> n is tow and 
increases in the order of the frequency tiand B and frequency band A. Then, as similar to the first embodiment, the 
passband of the loop filter is varied and the frequency of frequency reference signal is varied (the frequency dividing 
5 mode is changed) every frequency bands to provide three cutoff angular frequencies © n in only one PLL loop to opti- 
mum the PLL loop every frequency band. 

Determination of respective constants In the multiband PLL synthesizer of the second embodiment will be 
described. 

At first, in Fig. 4. the switcf. is made open to make the low-pass f ater a broad band and the integer frequency divld- 

10 ing operation, that is, the first mode, is set. In this condition, respecSve constants in the loop filter 12 are determined to 
obtain a desired characteristic at the frequency band B where the loop gain is secondly largest. Then, with the fre- 
quency dividing mode maintained, that is in the first mode, the switch 9 is made close to make the low-pass filter 3 in a 
narrow band mode and then, constants of the capacitors 5 and 6, and the resistor 7 in the filter circuit 8 is determined 
to provide a desired characteristic at the frequency band A where the loop gain Is largest. Finally, the switch 9 is made 

15 open, to provide the filter circuit 3 in a wide band condition, and then, the value of L supplied to the dividing confrol cir- 
cuit 1 1 is determined at the frequency band C where the loop gain in smallest in the fraction frequency dividing opera- 
tion mode, that is. the second mode. 

As mentioned, at the frequency band where the loop gain is large, the reference frequency (frequency dividing 
mode) and the passbands of the low-pass filter 3 are determined to make the cutoff angular frequency © n lower. On 

20 the other hand, at the frequency band where the loop gain is small, the reference frequency (frequency dvWing mode) 
and the passbands of the low-pass f iter 3 are determined to make the cutoff angular frequency & n higher, so that only 
one PLL loop can provide substantially the same characto-islic at respective frequency bands. 

A multiband PLL frequency synthesizer is disclosed which includes: a reference signal generation circuit for gener- 
ating a reference signal of which frequency is controlled: a phase comparator tor generating a phase difference signal; 

25 a low-pass filter drcuK for low-pass-filtering the phase difference signal with one of a plurality of cutoff frequencies 
selected: a VCO lor generating and outputting a LO signal according to an output of the low-pass filter: a frequency 
dividing circuit having an integer frequency dividing mode and a fractton frequency dividing mode to supply the fre- 
quency-cfivided signal to the phase comparator; and a control circuit for supplying the reference frequency control sig- 
nal to the reference signal generation circuit, a f ater control signal to the low-pass filter circuit, and frequency dividing 

30 confrd signal (data) to the frequency dividing circuit in accordance with a frequency command signal. The cutoff fre- 
quencies and the frequency dividing mode are selected to control the loop condition in accordance with the frequency 
command signal. 

Claims 

35 

1 . A PLL frequency synthesizer comprising: 

reference signal generation means for generating a reference signal of which frequency is cortrolled in accord- 
ance with a reference frequency control signal; 
40 phase conparing means for phase^mparing a frequency-divided signal with said frequency reference signal 

to output a phase difference signal; 

low-pass f Iter means tor fow-pass-f iltering satel phase difference signal with one of a plurality of cut-off frequen- 
cies selected in response to said filter control signal; 

voltage controlled oscillation means for generating and outputting an osdilation signal in accordance with an 
45 output of said low-pass filter means; 

frequency divkling means for frequency-dividing said oscillation signal and supplying said frequency-divided 
signal to said phase comparing means; and 

control means for generating said reference frequency control signal and said filter confrol signal in accordance 
with a frequency command signal. 

so 

2. The PLL frequency synthesizer as claimed in claim 1. wherein said frequency divining means frequency-divides 
said oscillation signal in first and second modes in accordance with a frequency dividing control signal, said fre- 
quency dividing means frequency-dividing said oscillation signal by an integer in said first mode and frequency- 
dividing said oscillation signal in said second mode such that said oscillation signal is divided by a fraction using 

55 confrol data, said confrol means further generating said frequency dividing confroi signal, said Integer, and confrol 
data in accordance with sakJ frequency command signal. 

3. The PLL frequency synthesizer as claimed In claim 2. wherein said frequency dividing means comprises a fre- 
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quency divider supplied with sad integer and a dividing control circuit for controlling &aid frequency divider In said 
second mode such that said integer is periodically varied in accordance with said frequency dividing control signal. 

4. The PLL frequency synthesizer as claimed In claim 1 . wherein said low-pass filter means comprises a loop filter for 
5 charging and discharging a constant current for a phase difference interval represented by said phase difference 

signal and a switch controlled in response said filter control signal, one terminal of said switch being supplied with 
said phase difference signal, and a filter circuit including a first capacitor of which one terminal is connected the 
other terminal of said switch, the other terminal of said first capadtor being connected to the ground, and a series 
circuit including a resistor and a second capacitor, one end of said series circuit-being connected to the other ter- 
10 minal of said switch and the other end of said series circuit being connected to the ground 

5. The PLL frequency synthesizer as claimed in claim 1 , wherein said voltage controlled oscillation means includes a 
plurality of oscillation circuits, said oscillation signal is oulputted by one of a plurality of said oscillation circuits In 
accordance with an oscillation control signal, said control means further generating said oscillation control signal in 

IS accordance with said frequency command signal. 

6. A PLL frequency synthesizer comprising: 

reference signal generation means for generating a reference signal of which frequency is controlled in accord- 
so ance with a reference frequency control signal; 

phase comparing means for phase-comparing a frequency-divided signal with said frequency reference signal 
to output a phase difference signal; 

low-pass filter means fbr low-pass-filtering said phase difference signal; 

voltage controlled oscillation means fbr generating and outputting an oscillation signal in accordance with an 

25 output of said low-pass filter means; 

frequency dividing means fbr frequency-dividing said said oscillation signal in first and second modes in 
accordance with a frequency dividing control signal, said frequency dividing means frequency-dividing said 
oscillation signal by an Integer in said first mode and frequency-dividing sakJ oscillation signal in said second 
mode such that said oscillation signal is divided by a fraction, and supplying said frequency-divided signal to 

30 said phase comparator; and 

control means for generating said reference frequency control signal and said frequency dividing control signal 
in accordance with a frequency command signal. 

7. The PLL frequency synthesizer as claimed in claim 6, wherein said frequency dividing means comprises a fre- 
35 quency divider supplied with said integer and a dividing control circuit fbr controlling said frequency divider in said 

second mode such that said integer is periodically varied in accordance with said frequency dividing control signal. 

8. The PLL frequency synthesizer as claimed in daim 6. wherein low-pass-fittering means low-pass-filters said phase 
difference signal with one of a plurality of cut-off frequendes selected in response to a filter control signal, said con- 

40 trol means further generating said filter control signal in accordance with said frequency command signal. 

9. The PLL frequency synthesizer as daimed in daim 8, wherein said low-pass filter means comprises a loop fitter for 
charging and discharging a constant current fa a phase difference interval represented by said phase difference 
signal and a switch controlled in response said filter control signal, one terminal of said switch being supplied with 

45 said phase difference signal, and a filter circuit including a first capacitor of which one terminal is connected the 
other terminal of said switch, the other terminal of said first capacitor t>elng connected to the ground, a series drcuit 
induding a resistor and a second capacitor, one end of said series circuit being connected to the other terminal of 
said switch and the other end of said series circuit being connected to the ground. 

so 10. The PLL frequency synthesizer as claimed in claim 6. wherein said voltage controlled osdilation means indudes a 
plurality of oscillation circuits, said osdilation signal is outputted by one of a plurality of said oscillation circuits In 
accordance with an oscillation control signal, said control means further generating said oscillation control signal in 
accordance with said firequency command signal. 

55 
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